ABSTRACT -Eighty-nine patients with lower cervical spine fractures or dislocations were evaluated for risk factors of neurological lesion. The age, sex, level and pattern of fracture and sagittal diameter of the spinal canal were analysed. There were no significant differences on the age, gender, level and Torg's ratio between intact patients and those with nerve root injury, incomplete or complete spinal cord injuries. Bilateral facet dislocations and burst fractures are a significant risk factor of spinal cord injury.
The pattern and the intensity of neurological injury that occurs during lower cervical spine fractures and dislocations have been correlated to many factors. Examples of these factors are the amount of spinal cord disruption 1, 2 , and the fracture characteristics and degree of displacement 1, [3] [4] [5] [6] [7] [8] . The relationship between the degree of displacement and the degree of neurological injury is not unanimously accepted 9, 10 . Spinal cord injuries without osteoligamentous injury and severe fracture and dislocations in neurologically intact patients are sometimes seen in daily practice 11, 12 . The size of the spinal canal (before the traumatic event) has been naturally interpreted as one of the explanations for this discrepancy, but there is no general agreement in this point [11] [12] [13] [14] [15] [16] [17] [18] . In order to identify risk factors for neurological injury, the records of 89 patients who had sustained lower cervical spine trauma were retrospectively reviewed in our institution.
METHOD METHOD METHOD METHOD METHOD
The records of all patients older than 18 years admitted to Hospital São José da Santa Casa de Misericórdia de Porto Alegre (HSJ), between 1980 and 1995, with the diagnosis of trauma to the lower cervical spine (C3-C7) were reviewed. In order to build a uniform group, patients with the following characteristics were excluded: spinal cord injury without fracture or dislocation, previous surgery and congenital or acquired spinal deformities or diseases (with the exception of spondylosis).
The patients were divided into four groups according to the pattern of neurological injury: 1-no neurological injury, 2-radicular symptoms, 3-incomplete spinal cord injuries, 4-complete spinal cord injuries. They were further classified according to the pattern of bone and ligament lesion as follows: unilateral facet fracture or dislocation, bilateral facet dislocation, burst fracture and miscellaneous lesions. The spinal canal sagittal diameter was measured using the Torg's ratio 19 . The Torg's ratio is a comparison between the sagittal diameter of the spinal canal and the sagittal diameter of the vertebral body on the lateral radiograph of the cervical spine (Fig 1) . The mean Torg's ratio for each patient was calculated. Whenever some level could not be calculated, the contiguous levels' mean was used. The value from C6 was used for C7.
The sex, level and pattern of osteoligamentous lesion were analysed by chi-square. The age and sagittal diameter were submitted to analysis of variance. The odds ratio (OR) for complete spinal cord lesion was evaluated among patients harbouring unilateral facet fracture or dislocation, burst fracture and bilateral facet dislocation.
Patients without spinal cord injury (Groups 1 and 2) and patients with spinal cord involvement (Groups 3 and 4) were grouped separately to allow logistic regression. The significance level chosen for all statistical analysis was p<0,05.
RESUL RESUL RESUL RESUL RESULTS TS TS TS TS
One hundred thirty four patients were admitted to HSJ during the period of the study. Forty five cases were excluded for the following reasons: congenital cervical spine deformity -1 patient; ankylosing spondylitis -1 patient; previous laminectomy -2 patients; spinal cord injury without fracture or dislocation -18 patients; inadequate radiological records -23 patients. The remaining eighty-nine cases constituted the material for this study.
Twenty-four patients had no neurological injury (Group 1), and thirteen had radicular symptoms (Group 2). A spinal cord injury was found in 52 patients: 31 incomplete (Group 3) and 21 complete (Group 4). The mean age was 36.8 ± 13.2 years (mean ± standard deviation) for all patients. The mean age varied in the different groups: Group 1-38.25 ± 14.86; Group 2-36.69 ± 12.41; Group 3-35.96 ± 12.79 and Group 4 -36.61 ± 13.1 .The analysis of variance showed that the difference in age was not significant (p=0.939). The male/female ratio was 72/17 for the whole group. This ratio was 17/7 in Group 1, 9/4 in Group 2, 28/3 in Group 3 and 18/3 in Group 4. Chi-square showed that the differences observed were not significant (p=0.186).
The bone and ligament injuries were 35 (39.32%) unilateral facet fractures or dislocations, 10 (11.23%) bilateral facet dislocations, 15 (16.58%) burst fractures and 29 (32.58%) miscellaneous. The distribution of neurological syndromes according to the patterns of bone and ligament injury (Fig 2) was analysed by the chi-square and disclosed a significant difference between the groups (p=0.006). The OR for complete spinal cord lesion was evaluated among patients harbouring unilateral facet fracture or dislocation, burst fracture and bilateral facet dislocation (miscellaneous lesions were eliminated from this analysis). The OR of a complete spinal cord injury for burst fractures was 5.2 with a 95% confidence interval of 0.98-29.05 (p=0.048); and 11.6 for bilateral facet dislocations with a 95% confidence interval of 1.79-87.37 (p= 0.004).
The relation between neurological syndrome and the level of bone and ligamentous lesion is presented in Figure 3 . Chi-square disclosed no statistically significant difference (p=0.261). Logistic regression (Table 1) , was made by grouping together patients from Groups 1 and 2 (no neurological deficit and radicular symptoms) and from Groups 3 and 4 (incomplete and complete spinal cord injury). This analysis demonstrated that bilateral facet dislocation is a strong risk factor for spinal cord injury (OR=11.36 [p=0.0075]). Age was not a significant risk factor for spinal cord injury. The Torg's ratio showed a trend towards an increased risk of spinal cord injury for patients with smaller values. This trend, however, was not statistically significant.
The chance of a neurological lesion to occur during a cervical spine fracture or dislocation depends on many factors. Probably, the most important of these factors is the degree of energy absorbed by the spine. Unfortunately, this variable cannot be directly measured. Some indirect estimates of this amount of energy are thus utilised for this purpose -the degree of spinal displacement and spinal cord deformity, for example. Our results demonstrate that the OR of spinal cord injury in bilateral facet dislocation, which is a lesion with greater amount of vertebral displacement and spinal cord deformity, is 11.36 and in burst fractures it is 3.22, when compared to unilateral facet dislocation, for logistic regression. The value for burst fractures is not significant (p=0.169), but for bilateral dislocation the value is highly significant (p=0.0075). The OR of complete spinal cord injury, using univariate analysis, was 5,2 for burst fractures (p=0,048) and 11,6 for bilateral facet dislocations (p=0,004). The present findings are in accordance with those from other authors 1, [5] [6] [7] 16 .
Age and sex were not demonstrated to constitute risk factors for neurological injury in the present series.
In 1984, Eismont 14 found an inverse relationship between the sagittal diameter of the spinal canal and the occurrence of spinal cord injury during trauma. The findings from Matsuura et al. 17 , 4 in a group of patients with unilateral facet dislocations, and those from Torg et al. 18 in football players, suggest that this correlation does not exist. Our results showed a trend towards a greater risk of spinal cord injury in patients with a Torg's ratio below 0.82 (OR=1.91 [p=0.3808]). We suppose this difference would be significant in case our series comprised a larger amount of cases.
Conclusions
Data from the present material suggest that bilateral facet dislocations and burst fractures have a greater risk of spinal cord lesion in lower cervical spine trauma, when compared to unilateral facet dislocations and other types of osteoligamentous lesions.
